ish origin (Carlson 1990; Nostrand 1992) . The term Hispano-drawn from the ethnographic literature-is used deliberately here and differs from the broader term Hispanic, which refers to all persons of Spanish-language ancestry.
Most of the earlier research (see Table 1 ) offers little help in understanding mortality conditions in the Hispanic population. Glover (1921) focused on 10 states in the northeast and the midwest, which contained few Hispanics. Haines and Preston (1997) , Preston, Ewbank, and Hereward (1994) , and Preston and Haines (1991) generally confirm Glover's estimates, except for the African American population, but add little about Hispanics. Gutmann and Fliess (1996) provide estimates of child mortality for six Texas counties in 1900 and 1910 (see Table  1 ). According to the estimates from the 1900 census, ethnic differentials varied by a factor of nearly 3; in 1910 they varied by a factor of more than 2. Child mortality was lowest by far in the German-origin populations of south and central Texas, whereas child death rates were highest in the Mexican-origin population. The rate for Mexican-origin children improved somewhat between 1900 and 1910, but their mortality was still 50% higher than that of the population as a whole.
Earlier research provides grounds for understanding variations in child mortality within a population. Preston and Haines (1991) and Preston et al. (1994) show that survival rates were higher among rural children than among those in cities. Child mortality was lower among higher-income families than among poorer families. There were also complex differences based on generation of the mother and national origin. Theories of child mortality also suggest that the children of families in which someone was literate, or where knowledge about improving health could be acquired (through English speakers, for example), should be healthier and live longer.
DATA AND METHODS
In this work we follow the methodological lines established by Preston and Haines (1991) , and we make use of individuallevel data from the 1910 U.S. Census of Population (Haines and Preston 1997) . The data are drawn from the newly constructed Gutmann-Ruggles Hispanic Oversample of the 1910 U.S. census (Gutmann and Ewbank 1999; Gutmann, Frisbie, and Blanchard 1999) . This sample includes data on 69,214 persons who lived in Hispanic-headed households, plus 26,303 of their neighbors, who lived in 57 counties in six states: California, Arizona, New Mexico, Kansas, Texas, and Florida. The data are available as part of the Integrated Public Use Microdata Series (IPUMS) from the University of Min-Using a representative sample of the Hispanic population of the United States based on the manuscripts of the 1910 census, we estimate childhood mortality for the period from approximately 1890 to 1910. We find high child mortality in the Hispanic population, higher than for non-Hispanic whites but not significantly different than among nonwhite non-Hispanics (mostly African Americans). Hispanic rural farm populations in California, Texas, and Arizona experienced high mortality, but not as high as other Hispanic populations. Child mortality was very high among Hispanic residents of New Mexico and those in Florida outside Tampa; it was especially low in the Hispanic population in Tampa.
ased on newly available data from the 1910 U.S. Census of Population, this article documents levels of childhood mortality in the Hispanic population that were much higher than those of non-Hispanic whites, but did not differ significantly from those of African Americans. We also find important differences in child mortality between groups in the Hispanic population, by place of residence as well as other characteristics. These previously unknown differences add significant insights into the early history of an important segment of today's U.S. population.
At the time of the 1910 census, the Hispanic-origin population had just begun its dramatic growth. In that year there were nearly 900,000 Hispanics in the United States (Gratton and Gutmann 2000) . This population was also internally diverse. Hispanics in Florida came from Cuba or Spain; they were likely to live in an urban environment, to be literate, and to be employed in artisanal jobs. In California, Arizona, and Texas, Hispanics were almost exclusively of Mexican origin, were mostly immigrants or the children of immigrants, lived in both cities and the countryside, and followed many occupations. In New Mexico the Hispanics were rural, consisted overwhelmingly of U.S.-born children of U.S.-born parents, and were much more likely than elsewhere to describe their occupation as "farmer." The Hispano population of New Mexico was descended from long-term residents of the region (many of them early soldier-colonists); they considered themselves to be of Span-B * Myron P. Gutmann, Population Research Center, The University of Texas at Austin, Austin, TX 78712; E-mail: myron@prc.utexas.edu. Michael R. Haines, Colgate University; W. Parker Frisbie, The University of Texas at Austin; and K. Stephen Blanchard, Our Lady of the Lake University. This research has been supported by Grant 5 R01-HD32325 from the National Institute of Child Health and Human Development. We are grateful to the members of the Social History Research Laboratory of the University of Minnesota, under the direction of Steven Ruggles, for their work in assembling the data we use in this paper. We are also grateful to the other participants in an NIH-sponsored workshop on Hispanic maternal and child health, held in Bethesda, MD in August 1996, for their comments and suggestions. nesota (Ruggles and Menard 1995; Sobek 1995, 1999 ; see www.ipums.org).
The sample contains 7,606 currently married Hispanic women and 2,877 currently married non-Hispanic women (2,616 white and 261 African American) whose child mortality experience can be studied. Hispanic status can be inferred from census variables reporting the nativity of individuals and parents, the mother tongue of persons and their parents who were born outside the United States, and the lan-guage spoken. Hispanic identity is also based on Spanish surnames. (For a detailed discussion of the evidence and rules for assigning Hispanic status, see Gratton and Gutmann 2000; In calculating the index of childhood mortality, we use the 1910 census questions on children ever born, children surviving, and the duration of current marriage for adult women. We exclude seven women of other races. Of the 10,483 women mentioned earlier, 8,976 had borne children Sources: Glover (1921) ; Gutmann and Fliess (1996) ; Preston et al. (1994) ; Preston and Haines (1991) . port a standard error for each q(5) value, based on the assumption that the variance of q(5) follows approximately the binomial distribution; the standard error is thus the square root of (q(5) × (1q(5))/n), where n is the number of trials (i.e., children ever born; Preston and Haines 1991:79) .
The independent variables used in the analysis to categorize women, their husbands, and the setting in which they lived are all drawn directly from the 1910 Hispanic Oversample. All of the variables are described fully in the documentation for the Oversample (Gutmann et al. 1998 ). Tables 2 and 3 report the child mortality index for women in the Hispanic Oversample (see Gutmann et al. 2000) . Because these bivariate results are similar to those we report below for the regression analysis, this discussion will be brief. We base most of the analysis on women's characteristics rather than on their husbands' because the earlier literature on this subject did so. Moreover, women's characteristics are highly collinear with those of their husbands.
NEW ESTIMATES OF HISPANIC CHILD MORTALITY IN THE EARLY TWENTIETH CENTURY
The results presented in Table 2 show that child mortality was higher for Hispanics than for white non-Hispanics. Overall child mortality in the small sample of African Americans (index value = 1.4956) did not differ significantly from that of Hispanics (index value = 1.5329). This finding is largely confirmed in the regression analyses reported later. The attributes of the different generations run counter to our expectations, but only for Hispanics. Among Hispanics, child mortality was lower among both foreign-born (immigrant) women and the native-born women of foreign-born parents (the second generation) than among the native-born children of native-born parents (third and subsequent generations). This finding is consistent with contemporary observations of immigrants' mortality advantages (Bradshaw and Frisbie 1992; Hummer et al. 1999) , but other studies of earlytwentieth-century populations show a monotonic improvement in childhood mortality by generation (Preston and Haines 1991) . Homeownership should be favorable to child health (Preston and Haines 1991:126-28) , but it was associated with higher mortality in the Hispanic population. Both of these findings reflect the special characteristics of the New Mexico Hispanic population, to which we return later.
We find no clear bivariate relationship between size of place and child mortality (Table 3) . No benefit accrued to Hispanic children from living in the countryside, in contrast to other groups in the population. Hispanic children's levels of mortality were similar in Arizona, California, and Texas, but the index was somewhat larger in Florida and much larger in New Mexico.
REGRESSION RESULTS
Following Preston and Haines (1991) , our analysis makes use of ordinary least squares regression, in which each case is weighted by the number of children ever born to each woman. The dependent variable is each individual woman's child mortality index. We include all the independent vari-and contribute to the index. Excluded are 1,507 childless women: 986 Hispanics, 465 non-Hispanic whites, and 56 African Americans. The index is the ratio of actual to expected child deaths for individual women or groups of women. We compute actual child deaths as the difference between stated numbers of children ever born and children surviving. Expected child deaths are calculated by multiplying the number of children ever born for eligible women by the expected child mortality based on a national average of each relevant marriage duration group (0-4, 5-9, 10-14, 15-19, 20-24 years) . The use of marriage duration categories to calculate the index is a means of standardizing for the length of exposure to risk of mortality for the children. The intuitive interpretation is that ratios above 1 show above-average mortality, whereas ratios below 1 show a more favorable experience.
We scale the expected proportion dead to a Coale and Demeny (1983) "West" model life table of level 13.5, males and females combined (expectation of life at birth = 49.74 years). This yields a 0.17973 probability of a child's dying before reaching age 5 (q (5)). This value represents a mortality slightly higher than in the life table used by Preston et al. (1994) . The choice of one level or another produces the same analytic results because the index values are proportional.
(Mortality in the model life table system is approximately linear in the vicinity of the standard.) The child mortality index refers to children born during a 16-year period before the census; the average child was born about eight years before the census. Thus the indices reported here refer to children born between 1894 and 1910, with the average child born in 1903-1904. We report the child mortality index for every currently married woman in the Hispanic Oversample population who was married only once, who was married fewer than 25 years, and who had a known nonzero number of children ever born, a known number of children surviving, and a known number of years of marriage. We include no woman whose oldest child living with her was more than two years older than the woman's number of years married, on the grounds that such children were likely to be products of a previous marriage. We exclude women married 25 or more years, or married at age 10 or less, because the gains in the number of cases are outweighed by the loss of precision. The analysis also excludes women with missing data for important variables pertaining to marriage duration, children ever born, and children surviving, even when imputed data are available. 1 Tables 2 and 3 report data on the number of women and of children ever born (CEB) underlying each value of the child mortality index. The tables also display the estimated q(5) from the West model life table system, which is the index multiplied by the standard q(5) (0.17973) for both sexes combined from the standard life table. Finally, the tables re- ables discussed earlier because all are relevant to our theoretical approach and because none suffers significant problems with multicollinearity. All of the cases identified earlier are included in the analysis except women who were not living with their husbands (because they have no husbands' characteristics to add to the analysis).
The regression results are reported in Table 4 . Given the relatively large number of cases, most of the coefficients are statistically significant. In the next section, we discuss the regression results concerning women, their husbands, and their households (except for women's generation). Then we discuss the findings on state and city or place of residence. Because we examine the interactions between state of residence and women's generation, the latter variable is included in the discussion on state of residence.
Characteristics of Women, Their Husbands, and Their Households
The most important question raised in this paper is the relative level of child mortality in the three major race/ethnicity groups: Hispanics, non-Hispanic whites, and African Americans. The coefficient for Hispanic women is positive and significant, confirming that child mortality in this group was higher than in non-Hispanic white families. We interpret the 0.336 coefficient for Hispanic women as indicating that if a woman is identified as Hispanic, her child mortality index is increased by 0.366 relative to women in the reference category (non-Hispanic whites). After the addition of all the other variables, child mortality was not significantly different for African Americans than for Hispanics, although the difference in coefficients suggests that if the sample had included more African American cases, child mortality would have been higher in that group than among Hispanics. Illiterate women and those who could not speak English had higher child mortality indices than did literate or English-speaking women. We include women's marriage duration in order to see whether child mortality decreased over time. The coefficients confirm that this was the case; this interesting and important result indicates that the trend was favorable despite high child mortality in the Hispanic population. For the husbands of women in the sample, occupation defines a clear hierarchy of associations between status and child mortality. Women whose husbands were farmers are the reference group; child mortality in their families was lowest except for the very small "other" category. Next lowest were families of high white-collar and skilled manual workers; this finding confirms the benefits to families in which the men held relatively high-status and high-paying jobs, and the disadvantages suffered by those who lived in urban environments. We also consider family structure and housing type as determinants of differences in child mortality, but the results displayed in Table 4 do not reveal important differences.
State of Residence and Woman's Generation
The interactions between state of residence and woman's generation constitute a major part of the results reported in Table 4 . Third-and later-generation residents of Texas are the reference group. In Arizona, California, and Texas, child mortality ratios were highest among immigrant women; second-and third-generation women's ratios were somewhat similar and were more favorable than those of immigrants. In Texas and Arizona, the coefficients were lowest for the second generation; in California they were lowest (implying the lowest child mortality) for the third generation.
New Mexico and Florida differ dramatically. In Florida, conditions were best for the immigrant generation, although even these coefficients were significantly higher than those of the reference group. Child mortality was higher for the second generation than for the immigrant generation, and was worst of all in the third-(and later-) generation group. In New Mexico, coefficients were similar for immigrant and second-generation groups and represented much more severe child mortality than in the reference group (Texas immigrants). Child mortality indices were higher for the third-and later-generation New Mexico women than for their first-and second-generation counterparts, but not as high as for those in the third generation in Florida.
Given the findings about state of residence and generation, why did children in New Mexico face greater chances of dying, even if they were born to native-born women, farm families, and persons living in single-family homes? Many Hispanic residents of New Mexico were part of a population that was different from the relatively recent Mexican immigrants and their children and grandchildren who lived in other parts of the southwestern United States.
The settled Hispano population of New Mexico followed distinctive living and land use arrangements (Fincher 1974; Leonard and Loomis 1941; Sanchez [1940 Sanchez [ ] 1967 . Whether in villages scattered among the mountains, in dry-land farming villages, or on the river bottoms, houses were clustered tightly together; frequently they were joined by common walls and extended along the sides of the plaza. There were few or no isolated houses or farms. These crowded living arrangements influenced the health of babies, children, and adults. Village drinking water for both livestock and humans flowed through irrigation ditches that ran near the clusters of houses. There were no sanitary facilities worth mentioning until after World War I; as a result, water was contaminated by intestinal bacteria (DeBuys 1985:203; Simmons 1992) . The earliest published studies, dating from the 1930s and 1940s, consistently reported infant mortality twice as high as in non-Hispano areas (Fincher 1974:46; Forrest 1989:11) .
The special characteristics of New Mexico's Hispano population give credibility to our results. These women were overwhelmingly the native-born children of native-born parents. Their husbands were mostly farmers. They lived in single-family homes without employees or extended family. One could argue that they constituted a population separate from other Hispanics, even in New Mexico. The immigrant and second-generation Hispanics of New Mexico were Mexicans and their children; their living conditions may have been more like those of Hispanics living in Texas and Arizona than those of northern New Mexico's Hispanos.
City of Residence
Because relatively few Hispanics lived in large cities in 1910, the models identify individual cities of residence for places with populations of 25,000 or more. With one exception, all the coefficients were positive in relation to the reference group, which consisted of rural areas and small towns (under 5,000 inhabitants). This finding is predictable, given the relative benefits of rural life over urban life at the turn of the century (Preston and Haines 1991:100) .
Local sanitation and mortality conditions allow us to identify three patterns in the four sizable cities: one for El Paso and San Antonio, a second for Los Angeles, and a third for Tampa. Mortality was higher in El Paso, San Antonio, and Los Angeles than in rural areas. Among these, the two medium-sized cities, El Paso and San Antonio, did not differ significantly from one another in child mortality. Child mortality was lower in Los Angeles than in those two cities. 2 Despite differences, however, these three cities shared certain characteristics. After 1890 their Mexican-origin populations grew rapidly. Further, that population was concentrated in specific areas within each city, and living conditions were poor in those areas. Public authorities were aware of the conditions in which the Mexican population lived, but improvements were slow.
Urban health conditions in El Paso were deteriorating rapidly by 1910, despite gains made by city officials in the late nineteenth century (City Council of El Paso 1903). People crowded together in hastily constructed one-room jacales. The Rio Grande provided the only opportunity for recreation, bathing, and laundry; there were few sanitation facilities in the barrios. Yet despite the worsening conditions, reform did not begin until the years from 1913 to 1916 (Garcia 1981) .
The situation was little better in San Antonio than in El Paso. Public and private parties modernized water service in the late nineteenth and early twentieth centuries in non-Hispanic white and African American neighborhoods, but conditions in Mexican American areas improved little (Bliem 1912) . In 1936 the United States Public Health Service (USPHS) wrote, "As regards diarrhea and enteritis under two years of age, San Antonio not only has the highest death rate of all cities in Texas, but also enjoys the unenviable distinction of having the highest death rate of all cities in the United States" (Nixon 1937; USPHS 1936) . Diarrhea-related infant deaths were not reduced until the 1940s, when water and sewer lines were constructed in Hispanic neighborhoods (Blanchard 1996) .
Los Angeles contained fewer persons of Mexican origin than either El Paso or San Antonio in 1910, and was a much larger city. Conditions for Mexicans therefore were slightly better than in the other cities we have studied, as shown in our results. Los Angeles also acted more quickly to improve conditions for the city's Mexican residents (Weaver 1980: 110-11) , although little had changed by 1910. The City Council created the Los Angeles Housing Commission in 1906; this organization began the process of slum condemnation and the slow creation of slightly improved housing (del Castillo 1979; Fogelson 1967; Miranda 1990; Rios-Bustamante and Castillo 1986; Romo 1983; Weaver 1980) .
The regression results reveal Tampa as the one surprise in this survey of urban mortality in the early twentieth cen-2. The difference between the coefficients and standard errors for Los Angeles and the other two cities is marginal at the 10% level in a onetailed test. Given the relatively small number of Hispanics-and the small sample size-in Los Angeles, the marginality of the significance is not surprising. tury. Fueled by the growing cigar-making industry and an active port, the city could afford improvements. Tampa established waterworks in the early 1880s, and enlarged them in 1889 , 1891 , and 1900 (Chapin 1914 Grismer 1951; Long 1971; Perez 1978) . As a result, the city was a relatively healthy place to live. Tampa, with a mortality rate of 8.5 per thousand for the years 1907 to 1911, contrasts sharply with Key West, the other largely Cuban area we have studied, where the mortality rate was 21.4 per thousand. Death rates were high in Key West because of the extreme shortage of fresh water (Chapin 1914; Diddle 1946; Poyo 1977) .
CONCLUSIONS
When important individual, household, and geographic characteristics are controlled, mortality among Hispanics was higher than among non-Hispanic whites, but did not differ significantly from that of others, mostly African Americans. We speculate, on the basis of the limited evidence available, that child mortality was lower among Hispanics than among African Americans, but for conclusive proof we await the availability of more evidence. Within the Hispanic population, Hispanic families headed by farmers in Texas, Arizona, and California suffered the least mortality, but even their children were more likely to die than those of virtually all white non-Hispanic groups. Mortality was high, and there were no favored groups among Hispanics-only those whose mortality was even more severe. Rates of child mortality were very high among many rural residents of New Mexico, and among Hispanic residents of Florida who did not live in Tampa. In both cases, the situation was worse for families that had lived in the United States for a long time.
Outside the New Mexico and Florida populations, with their special characteristics, mortality was highest among the children of immigrant women; it was much more favorable among the children of second-generation women. This finding conforms to the overall pattern of the non-Hispanic white population in 1910 (Preston et al. 1994) . Literacy and the ability to speak English also protected children, as did a single-family home and a household with servants. These traits probably reflected a combination of higher socioeconomic status, assimilation to the larger society, and knowledge of sanitation. Occupational differences gave advantages to the families of farmers and men in high white-collar and skilled craft occupations.
The locations in which people lived had a complex effect on child mortality. In general, child mortality was lower among rural families and residents of very small towns than in all other groups. In larger places, however, the story is more complicated. Tampa's child mortality was surprisingly low-lower than in rural areas. Early on, that city had constructed public sanitation facilities that improved health. Limited evidence indicates that Hispanics' mortality was lower in Los Angeles than in two medium-sized cities, San Antonio and El Paso.
In comparison with the national sample for 1900, the Hispanic 1910 sample yields a number of similar results (Preston and Haines 1991) . Childhood mortality was gener-ally lower in rural than in urban areas. The largest cities had begun to show slight improvements relative to the next smaller tier of urban communities. Literacy tended to be an advantage. The husband's occupation as a farmer or in a higher white-collar position was also favorable. Homeownership entailed a small improvement. We also find evidence of a downward trend over time in childhood mortality in both samples, as shown by a positive coefficient on wife's age in 1900 and on marriage duration in the 1910 Hispanic Oversample.
These results are important because they offer an earlycentury context for some of the characteristics found for Hispanic populations in the late twentieth century. At least since the 1950s, some parts of the Hispanic population of the United States have shown evidence of an "epidemiologic paradox": Despite a high-risk sociodemographic profile, their rates of infant and child mortality are lower than those of other U.S. residents (see Forbes and Frisbie 1991; Frisbie et al. 1997; Frisbie, Forbes, and Hummer 1998; Powell-Griner 1988; Rogers 1989) . Our early-twentieth-century data offer no strong evidence for the epidemiologic paradox because Hispanics suffered considerably higher child mortality than non-Hispanic whites in our population, but we find hints that differences between African Americans and some Hispanics already had begun to appear.
